ABSTRACT Eleven patients with cryptogenic fibrosing alveolitis were evaluated for the presence of pulmonary shunting by injection of radiolabelled particles of macroaggregated albumin larger than lO 4um in diameter and by body scanning with a gamma camera. The mean shunt of 9% (SD 2%) in the patients was not significantly different from the mean shunt of 7% (2%) measured in 10 normal controls. These findings suggest that shunting is not an important part of the gas exchange abnormalities noted in such patients.
Arteriovenous channels larger than normal pulmonary capillaries have been found in the lung in patients with hepatic cirrhosis and with chronic obstructive lung disease.'`3 This abnormal vasculature has been evaluated by quantitative radionuclide techniques. These enlarged vessels are believed to play a part in the genesis of hypoxaemia in these disorders. In cirrhosis a constellation of disturbances may occur, including decreased lung diffusing capacity, aggravation of hypoxaemia by exercise, and an apparent shunt like mechanism. 4 The findings are similar in chronic obstructive lung disease, and the magnitude of the radionuclide shunt is correlated with the decrement in diffusing capacity. 3 In chronic obstructive lung disease aggravation of hypoxaemia by exercise is correlated with loss of diffusing capacity.5 Decreased diffusing capacity and aggravation of hypoxaemia with exercise are also characteristic of pulmonary fibrosis,6 and these findings are themselves correlated in pulmonary fibrosis.7 A common underlying mechanism in the form of enlarged alveolar vessels might be present in all these disorders. We have studied patients with pulmonary fibrosis for evidence of the presence of abnormal pulmonary vasculature.
Methods
Macroaggregated albumin particles tagged with 3mCi of technetium 99m were injected intravenously with the patient in the supine position. The radioactivity distributed to the brain, kidneys, and lungs was measured with a gamma camera. Acquisition of counts was begun dorsally 10 minutes after injection with sequential two minute intervals each for lungs, kidneys and brain, so that counting was completed 16 minutes after injection. The particles were measured by light microscopy, with an eye piece micrometer; the longest diameter was noted. Particles were found to be 1 1-60 gm in diameter with a typical size distribution of: 11-20 gm 54%; 21-30gm 26%; 31-40 gm 16% (they were rarely greater than 40 pm). Any particles traversing the lungs to the systemic circulation would necessarily pass through vessels larger than 10pm. The amount of radioactivity in the distribution of the systemic circulation was calculated on the assumption that at rest 32% of the cardiac output goes to brain and kidneys.8 The fractional amount of blood shunted is therefore the radioactivity in the systemic circulation divided by the sum of that radioactivity and that remaining in the lungs. If the patients with fibrosis were having long term oxygen or steroid treatment, this was continued during injection and scanning. All studies were performed with the subjects fasting. A chromatograph was used to test label activity, which was found to be less than 2% of untagged isotope in all instances. In the lung impacted particles break down and pass to the systemic circulation at a rate of about 11% in the first hour. Particle breakdown during scanning and untagged isotope cause a calculated shunt that is somewhat higher than that yielded when other forms of physiological measurement are used.
Eleven consecutive patients with pulmonary fibrosis were studied during a period of clinical stability. They were free of other major medical problems. Informed consent was obtained. 
Results
The percentage shunt in the patients with fibrosis (9.2% (2.0%)) was slightly higher but not significantly different from that measured in the normal subjects (7.3% (1.8%)). Individual data are depicted in the figure. The calculated shunt fell outside the 95% confidence interval for normal subjects in only two of the fibrosis patients-being higher in 209 both instances. The magnitude of the shunt measured in the patients with fibrosis was found not be correlated with any index of pulmonary function or with the alveolar-arterial oxygen pressure difference.
Discussion
These data show little significant shunting through enlarged pulmonary vessels in most patients with pulmonary fibrosis. The findings are distinctly different from those from our studies in patients with chronic obstructive pulmonary disease, where a high incidence of shunting was found that was believed to explain in part the aggravation of hypoxaemia by exercise in those patients. The two studies proceeded largely concurrently, so we do not believe that systematic methodological errors account for the differences. As a group, patients with fibrosis were less physiologically impaired than the patients with chronic obstructive lung disease, but within the fibrosis group the level of physiological impairement bore no relation to the measured shunt. Obviously the pathogenesis of pulmonary fibrosis and chronic obstructive lung disease differ, and this may account for the differences in the patients we have studied. The results of previous studies suggest that hypoxaemia in patients with pulmonary fibrosis is largely due to classical ventilation-perfusion imbalance with minor contributions from diffusion impairment.9 Enlarged pulmonary vessels do not seem to play a part. 
